Objective: Patient-reported outcomes are central for the assessment and treatment of people with chronic disease. The primary aim of this study was to determine if people with arthritis differed from healthy individuals in their use of internal comparison standards when answering questions about their health and symptomatology. A secondary aim was to determine if average levels of the patient-reported outcomes were associated with the use of internal comparison standards, regardless of whether a participant had arthritis or no chronic medical condition. Methods: People with a self-report diagnosis of any type of arthritis (n = 588) and healthy controls (n = 567) were recruited from an Internet panel and were randomly assigned to rate two of three outcomes: health, fatigue, and pain. After completing their rating, participants were presented with internal comparison standards and indicated which ones, if any, they used for the ratings they provided. The internal comparison standards were: Interpersonal (comparisons with other people); Historical (comparisons with the past); Imaginary comparisons (comparisons with a hypothetical scenario); or that none of the three were used. Results: After controlling for group differences in demographic characteristics and outcome levels by including them in the analyses as covariates, people with arthritis were more likely to make Historical comparisons than healthy controls when rating their health. No other group differences in the use of internal comparison standards were found. We further found that the use of internal comparison standards was associated with health and symptom levels, regardless of whether a participant had arthritis or no medical condition. Poorer self-rated health, greater fatigue, and higher pain were associated with a greater likelihood of making a Historical comparison. Furthermore, poorer self-rated health was associated with a greater likelihood of making an Interpersonal comparison, and higher fatigue and pain with a greater likelihood of making an Imaginary comparison. Conclusion: People with arthritis differed in their use of Historical comparison standards compared to those with no chronic medical condition for health ratings. In addition, poorer health and more severe symptomatology were associated with the use of internal comparison standards in both groups of participants, people with arthritis and healthy controls.
Introduction
Patient-reported outcomes of health and symptomatology are key ingredients in the assessment and treatment of chronic pain [1, 2] and are central to the evaluation of clinical outcomes [2] [3] [4] . Given the importance of patient self-report, it seems prudent to increase our understanding about how patients form their judgments about health-related experiences [5, 6] . Patients with chronic medical conditions face a number of significant challenges that might change the way they view themselves. [6] [7] [8] [9] [10] . For example, the literature on response shift posits that the meaning of patients' self-evaluations might change as a result of modifications to their values, their experiences, their definitions of what health, quality of life, and day-to-day functioning mean to them, as well as changes to their internal comparison standards when rating their health and well-being [6, 11, 12] . Understanding what these internal comparison standards are and when they are used can facilitate our interpretation of patient-reported outcomes and of group-differences in health-related experiences [5, 6, 12] . To illustrate this point, studies have found that asking individuals to rate their health "compared to someone their age" is associated with less pronounced age differences than health ratings for items without a stated comparison standard [13, 14] .
To date, we know little about the internal comparison standards that patients with chronic medical conditions might apply in their self-report ratings. In this paper, we focused on people with arthritis. Most self-report questions do not include a comparison standard in the question wording leaving the choice (if any) up to the person [15] . If patients systematically differ from healthy people in their internal comparison standards for outcome measures, the comparability of responses from medical and healthy populations could be compromised.
The study had two aims. (i) The primary aim was to test whether or not internal comparison standards for self-rated health, fatigue, and pain reported by people with arthritis differed from those reported by healthy individuals. We expected that people with arthritis would prefer different internal comparison standards compared to people without a chronic medical condition. We expanded on prior research by studying three distinct patient-reported outcomes in arthritis and by examining differences between patients and healthy individuals in the use of different types of internal comparison standards. (ii) The secondary aim was to test whether or not the level of self-reported health, fatigue, and pain was associated with differences in the use of internal comparison standards, regardless of whether a person had arthritis or had no medical conditions. We hypothesized that poorer health and higher symptom levels would be associated with different internal comparison standards than better health and lower symptomatology. While the first aim allowed us to examine whether a diagnosis of a chronic medical condition was associated with internal comparison standards that are different from those used by healthy individuals, the second aim examined whether a person's level of health and symptomatology was associated with internal comparison standards, regardless of whether the person had or had not been diagnosed with a chronic medical condition.
Methods

Participants and procedure
This study reports on secondary analysis of an existing dataset [16] . Participants were recruited from a U.S. national Internet panel of about one million households, hosted by Survey Sampling International (SSI). The opt-in panel includes people who volunteered to periodically take part in paid Internet surveys. Participants' diagnosis of arthritis was collected via self-report.
Participants completed the questionnaire online and were randomly assigned to report on two of the three patient-reported outcomes (i.e., health, fatigue, and pain) examined here. Participants first provided their self-report rating for one of the two selected outcomes. Next, they were presented with a list of internal comparison standards. These were derived from prior extensive qualitative work in our team [17] . Participants were asked to indicate which of these, if any, they were thinking about for their rating: Interpersonal comparisons ("I compared myself with another person or other people"), Historical comparisons ("I made a comparison with how I was some time ago"), Imaginary comparisons ("I thought about how I would feel if something about me or my life were different"). They also had an option to say that they were not thinking of any of the internal comparison standards. Participants could check all options that applied. These steps were repeated for both outcome variables. The online branching system also administered other survey questions not reported in the present study. Information about the internal comparison standard checklist is available from the authors.
Measures
To characterize participants' medical history, they were asked to state for each of 16 chronic health conditions, "Has a doctor, nurse, or other health professional ever told you that you had the following?" [18] . The medical condition checklist was taken from the Patient-Reported Outcomes Measurement Information System (PROMIS®) wave 1 instrument testing with general population and clinical samples [1] . It included a question about "arthritis" (no type specified) along with other diagnoses, such as cardiac, neurological, psychiatric, and pulmonary medical conditions. Participants who endorsed that they were diagnosed with arthritis on the medical condition checklist defined the arthritis group. The comparison group was comprised of healthy controls. To be included in this group, only those participants who did not endorse any of the 16 medical conditions were considered for the analyses.
The self-rated health, fatigue, and pain items did not have a specific comparison standard in the item wording. For subjective health, the global health item from the SF-36v2 [19, 20] was used ("In general, would you say your health is …" ). The fatigue question was from the Brief Fatigue Inventory [21] ("Please rate your fatigue (weariness, tiredness) by circling the one number that best describes your usual level of fatigue"). The pain question was from the Brief Pain Inventory [22] ("Please rate your pain by circling the number that best describes your pain on the average").
Data analysis
Data analyses were conducted in STATA 14. Whether or not the use of internal comparison standards differed between the groups was examined in a series of binary logistic regressions, conducted separately for each of the three internal comparison standards (i.e., Historical, Interpersonal, and Imaginary comparison) and patientreported outcomes. In each regression, the presence or absence of a given internal comparison standard was the dependent variable and group (i.e., arthritis vs. healthy control) was the independent variable. Due to significant group differences on demographic characteristics, health, and symptom level, the analyses controlled for participants' age (linear), gender, race, socioeconomic status, ethnicity, and level of the health-related outcome (i.e., self-report rating for health, fatigue, and pain) by introducing them as covariates into the analyses. Participant ratings of health, fatigue, and pain were standardized (z-scores) in the analyses to facilitate interpretation. In supplementary analyses, we further explored evidence for interaction effects between group (arthritis vs. health control) and each of the demographic variables in relation to respondents' comparison standards. These moderator analyses address the potential heterogeneity of group differences in comparison standards by asking whether these group differences depend on demographic individual difference variables. Table 1 presents the demographic characteristics for patients with arthritis (n = 588) and healthy controls (n = 567). People with arthritis were older, significantly more likely to be female and Caucasian, had lower socioeconomic status, and were significantly less likely to be Hispanic. People with arthritis had significantly lower self-rated health, higher fatigue, and higher pain ratings compared to healthy controls. There were only 7.4% of instances in which individuals selected more than one standard of comparison from the response options list.
Results
Participant sample
Differences in internal comparison standards between people with arthritis and healthy controls
Our primary aim was to test whether people with arthritis differ in their use of internal comparison standards from healthy people. Table 2 presents the frequency of the use of internal comparison standards by study group and outcome. After controlling for differences in demographic characteristics and outcome levels, people with arthritis were more likely to make Historical comparisons than healthy controls when rating their health (OR = 3.56, SE = 0.88, p < .001). No other significant group differences in the use of internal comparison standards were found (see Table 3 ). We did not find any significant interactions between group and any of the demographic variables in relation to the use of internal comparison standards (all ps > .20).
Does the level of self-rated health, fatigue and pain predict the use of internal comparison standards regardless of group assignment?
The secondary aim was to test whether the level of the self-report rating was associated with the use of internal comparison standards regardless of whether a person was diagnosed with arthritis or was a healthy control. We found that poorer self-rated health (OR = 0.81 SE = 0.09, p = .048), greater fatigue (OR = 1.53, SE = 0.15, p < .001), and higher pain severity ratings (OR = 1.33, SE = 0.14, p = .006) were each associated with a greater likelihood to make a Historical comparison than to not make this comparison after controlling for demographic differences and group assignment. Poorer self-rated health was also associated with a greater likelihood of making an Interpersonal comparison than to not make this comparison (OR = 1.33, SE = 0.16, p = .019). Furthermore, we found Table 3 ).
Discussion
Patients' perceptions of their health and symptomatology are at the core of assessment and treatment of chronic pain [1, 2, 23] . Understanding how patients formulate their responses can provide critical guidance for interpretations of the accuracy and validity of self-report outcomes [6, 11, 12] . The primary goal of the present study was to compare internal comparison standards for common patient-reported outcomes between people with arthritis and healthy individuals. For Historical comparisons, we found that people with arthritis were significantly more likely to make these comparisons for self-rated health than healthy individuals. This result is in line with prior research on health-related quality of life in Paget's disease [24] . Fayers et al. (2007) found that the majority of patients considered how they felt in the past and before their medical condition. It is possible that people with arthritis in the present study thought about a time before their diagnosis or onset of their medical condition, an internal comparison standard that is likely specific and very salient to them when rating their overall health. On the other hand, healthy individuals may not have had such a salient reference that drew them towards making comparisons with the past. A similar pattern of results was found for the use of Historical comparisons for pain and fatigue, although the group differences did not reach statistical significance.
We found no group differences in the use of Interpersonal comparisons. This was somewhat surprising in that prior work on social comparisons has found socio-comparative reference points to be common among patients with chronic illness [7] . One point might partially explain these results. Prior studies have frequently focused on examinations within patient groups rather than comparisons with healthy controls. Our results suggest that the tendency to draw on one's social network as a point of reference also extends to healthy samples. In addition, no group differences were found for Imaginary comparisons and the prevalence of Interpersonal and Imaginary comparisons was relatively low compared to Historical comparisons. Participants completed outcome measures in an internet survey and many likely completed it in their home environment. Had we sampled self-report ratings in a different environmental context, such as a clinic waiting room or in a group setting, the salience of other people might have been heightened particularly for patients.
Our secondary aim was to examine whether levels of health and symptomatology were associated with differences in the use of internal comparison standards, regardless of whether a participant had arthritis or no medical condition. We found that poorer self-rated health, greater fatigue, and higher pain severity were all significantly associated with a greater likelihood of reporting a Historical comparison. Furthermore, poorer self-rated health was associated with a greater likelihood of making an Interpersonal comparison, and higher fatigue and pain with a greater likelihood of making an Imaginary comparison. It should be noted that the Odds Ratios from these analyses indicate small (but possibly not trivial) effects following common effect size conventions, which may be just at the cusp of differences that may be deemed clinically meaningful [25] . The results suggest that a diagnosis of a chronic medical condition in and of itself might not be associated with the use of internal comparison standards, but rather elevated levels of symptomatology and poorer health. Future research with more clinical and non-clinical samples could examine whether this hypotheses generated from our data can be confirmed. Similarly, prospective cohort studies could shed light on whether the use of internal comparison standards might change as a function of differing symptom levels in participants over time.
The present study has limitations. Participants were recruited through Internet sampling, which creates the possibility for potential participant selection bias. In addition, we did not collect data on the demographic and medical characteristics of those people who declined participation in the study. Patients' diagnosis of arthritis was based on self-report. Future research needs to examine whether our results replicate in clinical samples. Other pertinent medical information, such as time since diagnosis or arthritis disease severity, was not collected. This may matter because prior research suggests that patients' internal comparison standards might change as a function of time since diagnosis [7] . The selection of the three internal comparison standards was based on prior qualitative work in our team [17] . It is, however, possible that an individual's range of internal comparison standards might be broader than the ones presented in the paper and future research could examine whether there are other salient comparison standards in patients with medical conditions. Furthermore, it is important to note that we applied a nomothetic approach to the study of internal comparisons standards and our results should not be understood as to mean that all people with arthritis make the same type of comparison. Future research would benefit from augmenting the presented approach by including measures of standards of comparison appraisal that are suited to consider idiographic differences. Finally, due to the cross-sectional nature of our study design, a causal relationship between the use of internal comparison standards and health ratings cannot be established.
We would like to outline suggestions for future research. Future research would benefit from examining internal comparison standards for other patient-reported outcomes, such as positive and negative affect and patients' physical functioning in other medical conditions. In addition, prior research has suggested that the use of internal comparison standards might fluctuate across time [24] . Repeated assessments over the span of weeks or months might shed light on the temporal stability and change in patients' natural use of internal comparison standards.
In sum, we found only one significant difference in the use of internal comparison standards between people with arthritis and healthy controls: People with arthritis used Historical comparisons more often than those without the disease for health ratings. Regardless of group assignment, we found that poorer health and higher symptom levels are likely to evoke internal comparison standards, even if no such comparisons are intended or made explicit in the instructions or wording of an outcome measure. 
